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VEHICLE ROLLOVER CUSHIONING 
DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to air bag mechanisms that 

are stored Within a vehicle, deployed through a Weld seam 
area of a vehicle roof and outside the vehicle roof. 

2. Background Art 
Air bags are generally deployed Within the interior of a 

vehicle to protect vehicle occupants in an accident. Interiorly 
deployed air bags are knoWn that deploy from the dashboard, 
steering Wheel, seat, headliner, and roof support pillars of 
vehicles. 
US. Pat. No. 6,827,171 to IgaWa discloses an externally 

developed air bag device that is deployed along an outer 
surface of the vehicle from a location forWard of the Wind 
shield to protect a pedestrian Who may hit by a car in a 
vehicle/pedestrian collision event. 
US. Pat. No. 6,883,631 discloses an externally deployed 

air bag that may be deployed to protect the occupants of a 
vehicle from a side impact. The air bags are mounted near the 
vehicle doors and are deployed laterally outboard of the 
vehicle doors to defect an object impact aWay from vehicle 
occupants. 
US. Pat. No. 7,174,986 discloses an externally developed 

air bag mechanism that is mounted to a vehicle adjacent the 
side and loWer periphery of a vehicle Windshield and in?ates 
the air bag along the exterior of the motor vehicle. The pur 
pose of this air bag mechanism is to protect pedestrians, 
bicycle riders, or motorcycle drivers in the event of a colli 
sIon. 

Patent Application Publication No. 2004/0160050 dis 
closes an external protection system for a vehicle Wherein 
guard rails are attached to the body of a vehicle outboard of 
the exterior of the passenger compartment. The guard rails 
may be provided on the sides, front, and rear of the vehicle. 

Patent Application Publication No. 2005/0248184 dis 
closes a vehicle having a pneumatically in?atable portion that 
forms an exterior surface of the body of the vehicle. The 
pneumatically in?atable structure is provided to protect 
vehicles from being damaged by other vehicles. 

The above prior art patents and publications fail to disclose 
a simple and effective air bag device that is deployed through 
the Weld seam formed betWeen the roof and side body struc 
tures of a vehicle from a storage location beloW the vehicle 
roof Which is deployed through the roof and either above the 
roof or outboard of the roof rail area of the vehicle. The 
manner in Which Applicants’ invention provides such a solu 
tion is summariZed beloW. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, an exte 
rior deployed air bag system is disclosed for an automotive 
vehicle having a roof. The air bag system comprises an airbag 
assembly that is attached to the vehicle beloW the roof. The air 
bag assembly has an air bag that is stored in an unin?ated 
condition in a housing. The air bag assembly further includes 
an in?ator that is operatively connected to the air bag to 
selectively in?ate the air bag. The roof de?nes an access 
opening and the air bag assembly is attached to the roof at the 
access opening. A closure member is provided that has a 
closed position in Which the closure member closes the access 
opening in an open position in Which the closure member 
opens the closure member. A sensor generates an actuation 
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2 
signal in response to sensing that the vehicle is at substantial 
risk of rolling onto the roof. A controller receives the actua 
tion signal and actuates the in?ator to supply a volume of gas 
to the air bag, Wherein the air bag opens the closure member, 
passes through the access opening, and expands outside of the 
roof. 

According to another aspect of the present invention, a 
protection system for an automotive vehicle having a passen 
ger compartment that is covered by a roof and right and left 
sides that are joined to the roof at tWo spaced Weld seam areas. 
The protection system comprises at least one in?ator 
assembled to the roof proximate each of the Weld seam areas. 
A selectively openable access opening is provided in each of 
the Weld seam areas. At least one air bag is operatively 
assembled to each of the in?ators. Each air bag is stored in an 
unin?ated condition beloW the roof and proximate one of the 
Weld seams. A controller controls the in?ators and is actuated 
by a sensor that senses the vehicle’s rolling onto the roof and 
provides a signal to the controller. The controller receives a 
signal from the actuator and actuates the in?ators. The in?a 
tors ?ll the air bags With a gas to deploy the air bags through 
the access openings. 

According to other aspects of the invention, the access 
openings may be provided in the Weld seam areas. A plurality 
of access openings may be provided in the Weld seam areas 
and at least one of the air bag assemblies may be attached to 
each of the access openings to pass through the access open 
ing and expand outside the roof. 

According to other aspects of the invention, the sensor may 
comprise a sWitch that generates the actuation signal When 
the vehicle moves from a normal position With the Wheels on 
the ground to an abnormal position in Which one or more of 
the set of Wheels is spaced from the ground. 

According to other aspects of the invention, the air bag may 
expand outside the roof and absorb kinetic energy as the 
vehicle begins to roll over onto the roof of the vehicle. The air 
bags may also provide an obstacle to inhibit the vehicle from 
rolling onto the roof. The air bag may be expanded outside of 
the roof to provide a buffer betWeen the roof and the ground. 
The air bag assembly may be assembled to at least one of the 
access openings and may have tWo air bags With one air bag 
expanding over the roof and one air bag expanding outboard 
of the side assembly of the vehicle. 

These and other aspects of the present invention Will be 
better understood in vieW of the attached draWings and the 
folloWing detailed description of the illustrated embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW of a vehicle equipped With air bags 
that are deployed through the Weld seam formed betWeen the 
roof and side assembly With the air bags deployed on one side 
for purposes of illustration; 

FIG. 2 is a perspective vieW of a vehicle in a rollover 
collision event With the air bags deployed; 

FIG. 3 is a fragmentary cross-sectional vieW of an air bag 
assembled to the Weld seam betWeen a roof outer panel and a 
roof rail beam in its stored condition; and 

FIG. 4 is a fragmentary cross-sectional vieW similarto FIG. 
3 With the air bag in its deployed or in?ated condition. 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 

Referring to FIG. 1, a vehicle 10 is illustrated that includes 
a roof 12 that is assembled on opposite sides to tWo side 
assemblies 16. A Weld seam 18 is provided in Which the roof 
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12 is Welded to each of the side assemblies 16. The Weld seam 
18 is provided between the roof rail area 20 of each of the side 
assemblies 16 and the roof 12. In FIG. 1, a plurality of 
deployed airbags 26 are shown in their deployed condition on 
one side of the vehicle. A plurality of stored air bags 28 are 
shoWn on the opposite side of the vehicle in their stored 
condition for purposes of illustration. 

Referring to FIG. 2, the vehicle 10 is shoWn in the course of 
a rollover collision event. The vehicle 10 is shoWn With a 
plurality of deployed air bags 26 deployed near the roof rail 
area 20 and extending over the roof 12 and the side assembly 
16. According to the concept of the present invention, the 
deployed air bags 26 are intended to reduce the severity of a 
rollover. With the air bags deployed, it is believed that the 
deployed air bags 26 may inhibit continued rolling of the 
vehicle When the deployed air bags 26 contact the ground. 
When the deployed airbags 26 are fully in?ated, they become 
relatively rigid. When the air bags contact the ground, the air 
bags are intended to absorb kinetic energy and potentially 
sloW the rotation of the vehicle 10. The deployed air bags 26 
may reduce the impact force of the ground on the roof 12 and 
roof rail area 20. 

Referring to FIG. 3, an air bag housing 30 is shoWn 
assembled to the loWer side of the Weld seam 18. A stored air 
bag 28 is shoWn in phantom in FIG. 3 Within an air bag 
housing 30. The air bag housing 30 also houses an in?ator that 
is shoWn in phantom at 34. The air bag housing 30 may be 
assembled to the Weld seam 18 Where the roof outer panel 36 
is Welded to the roof rail beam 38. A cover 40 may be provided 
on the upper surface of the Weld seam 18 to cover the stored 
air bag 28 and air bag housing 30. The cover 40 seals the 
opening 42 formed in the Weld seam 18 to exclude moisture, 
dirt, and debris from entering the air bag housing 30. The 
in?ator 34 is actuated When sensors 44 detect an impending 
rollover event. The sensors 44 may comprise one or more 

accelerometers, strain gauges, or position sensing sensors 
such as those that are commonly provided for sensing colli 
sion events for conventional air bag systems. The sensors 44 
provide output signals to a controller 46 that control actuation 
of the in?ator 34. 

Referring to FIG. 4, a deployed air bag 26 is shoWn 
deployed through the opening 42 in the Weld seam 18. As 
shoWn in FIG. 4, the sensor 44 provides a signal to the con 
troller 46 to actuate the in?ator 34. The in?ator 34 rapidly 
in?ates the stored air bag 28 causing it to be deployed as a 
deployed air bag 26 as shoWn. The deployed air bag may 
extend over the roof outer panel 36 and/or the roof rail beam 
38. The cover 40 is open to permit the deployed air bag 26 to 
pass through the opening 42. At this point, the air bag housing 
30 no longer contains the stored air bag 28. The deployed air 
bag 26 may absorb energy if the vehicle 10 rolls over When the 
deployed airbag 26 contacts the ground or other object. When 
contact is made With the ground or other object, the deployed 
air bag 26 absorbs the kinetic energy of the moving vehicle 
and may reduce the severity of the impact With the roof outer 
panel 36 and the roofrail beam 38. 

While the best mode for carrying out the invention has been 
described in detail, those familiar With the art to Which this 
invention relates Will recogniZe various alternative designs 
and embodiments for practicing the invention as de?ned by 
the folloWing claims. 
What is claimed is: 
1. An exterior deployed air bag system for an automotive 

vehicle having a roof, the air bag system comprising: 
an air bag assembly that is attached to the vehicle beloW the 

roof, the air bag assembly having an airbag that is stored 
in an unin?ated condition in a housing, and Wherein the 
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4 
air bag assembly further includes an in?ator that is 
operatively connected to the air bag to selectively in?ate 
the air bag; 

Wherein the roof de?nes an access opening and the air bag 
assembly is attached to the roof at the access opening; 

a closure member that has a closed position in Which the 
closure member closes the access opening and an open 
position in Which the closure member opens the access 
opening; 

a sensor generates an actuation signal in response to sens 
ing that the vehicle is at substantial risk of rolling onto 
the roof; 

a controller receives the actuation signal and actuates the 
in?ator to supply a volume of gas to the air bag, Wherein 
the airbag opens the closure member, passes through the 
access opening and expands outside of the roof Wherein 
the vehicle further comprises a right side assembly and a 
left side assembly and Wherein right and left Weld seam 
areas are provided betWeen the roof and each of the right 
side assembly and left side assembly, and Wherein the 
access opening is disposed in at least one of the Weld 
seams. 

2. The air bag system of claim 1 Wherein a plurality of 
access openings are provided that are disposed in the Weld 
seams and at least one of the air bag assemblies is attached to 
each of the access openings. 

3. The air bag system of claim 1 Wherein the sensor is a 
sWitch that generates the actuation signal When the vehicle 
moves from a normal position With a set of Wheels on the 
ground to an abnormal position in Which one or more of the 
set of Wheels is spaced from the ground. 

4. The air bag system of claim 1 Wherein the air bag 
expands outside of the roof and absorbs kinetic energy as the 
vehicle begins to roll over onto the roof of the vehicle. 

5. The air bag system of claim 1 Wherein the air bag 
expands outside of the roof to provide an obstacle to inhibit 
the vehicle rolling over onto the roof. 

6. The air bag system of claim 1 Wherein the air bag 
expands outside of the roof to provide a buffer betWeen the 
roof and the ground. 

7. An exterior deployed air bag system for an automotive 
vehicle having a roof, the air bag system comprising: 

an air bag assembly that is attached to the vehicle beloW the 
roof, the air bag assembly having an air bag that is stored 
in an unin?ated condition in a housing, and Wherein the 
air bag assembly further includes an in?ator that is 
operatively connected to the air bag to selectively in?ate 
the air bag; 

Wherein the roof de?nes an access opening and the air bag 
assembly is attached to the roof at the access opening; 

a closure member that has a closed position in Which the 
closure member closes the access opening and an open 
position in Which the closure member opens the access 
opening; 

a sensor generates an actuation signal in response to sens 
ing that the vehicle is at substantial risk of rolling onto 
the roof; 

a controller receives the actuation signal and actuates the 
in?ator to supply a volume of as to the air bag, Wherein 
the airbag opens the closure member, passes through the 
access opening and expands outside of the roof Wherein 
the vehicle further comprises a right side assembly and a 
left side assembly and Wherein right and left Weld seam 
areas are provided betWeen the roof and each of the right 
side assembly and left side assembly, and Wherein the 
access opening is disposed in at least one of the Weld 
seams; 
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wherein the air bag assembly assembled to at least one of 
the access openings has tWo air bags, With one air bag 
expanding over the roof and one air bag expanding out 
board of the side assembly of the vehicle. 

8. A protection system for an automotive vehicle having a 
passenger compartment that is covered by a roof and that has 
right and left sides that are joined to the roof at tWo spaced 
Weld seam areas, the protection system comprising: 

at least one in?ator assembled to the roof proximate each of 
the Weld seam areas, Wherein each of the Weld seam 
areas de?nes an access opening that is selectively open 
able; 

at least one air bag operatively assembled to each of the 
in?ators, Wherein each air bag is stored in an unin?ated 
condition beloW the roof and proximate one of the Weld 
seams; 

a controller that controls the in?ators; 
a sensor that senses that the vehicle is rolling onto the roof 

and provides a signal to the controller; 
Wherein the controller receives the signal from the sensor 

and actuates the in?ators; and 
Wherein the in?ators ?ll the air bags With a gas to deploy the 

air bags through the access openings to resist forces 
tending to cause the vehicle to roll onto the roof. 

9. The protection system of claim 8 Wherein the right and 
left sides of the vehicle further comprise a right side assembly 
and a left side assembly and Wherein one of the tWo spaced 
Weld seam areas are provided betWeen the roof and each of 
the right side assembly and left side assembly. 
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10. The protection system of claim 8 Wherein the access 

opening is disposed in at least one of the tWo spaced Weld 
seam areas. 

11. The protection system of claim 8 Wherein the access 
openings are disposed in the Weld seams and at least one of 
the air bag assemblies is attached beloW each of the access 
openings, Wherein each of the air bags is adapted to pass 
through one of the access openings and expand outside of the 
roof. 

12. The protection system of claim 8 Wherein the sensor is 
a sWitch that generates the actuation signal When the vehicle 
moves from a normal position With a set of Wheels on the 
ground to an abnormal position in Which one or more of the 
set of Wheels is spaced from the ground. 

13. The protection system of claim 8 Wherein the air bag 
expands outside of the roof and absorbs kinetic energy as the 
vehicle begins to roll over onto the roof of the vehicle. 

14. The protection system of claim 8 Wherein the air bag 
expands outside of the roof to provide an obstacle to inhibit 
the vehicle rolling over onto the roof. 

15. The protection system of claim 8 Wherein the air bag 
expands outside of the roof to provide a buffer betWeen the 
roof and the ground. 

16. The protection system of claim 8 Wherein the air bag 
assembly is assembled to at least one of the access openings 
and has tWo air bags, With one air bag expanding over the roof 
and one air bag expanding outboard of one of the sides of the 
vehicle. 


